The authors' objective was to compare the outcomes, including the incidence of nausea and vomiting and the time until discharge to home, of patients undergoing general anesthesia and thoracic epidural anesthesia for oncologic breast procedures. 
Results
Compared with general anesthesia, thoracic epidural anesthesia was associated with a statistically significant earlier hospital discharge (p = 0.01). For quadrantectomy/axillary node dissection procedures, 20 of 39 patients (51 %) having thoracic epidural anesthesia were discharged on the operative day versus 7 of 32 patients (22%) in the general anesthesia group. Furthermore, 8 of 39 patients (20%) in the thoracic epidural group experienced nausea and/or vomiting during their hospital stay versus 18 of 32 patients (56%) in the general anesthesia group (p = 0.002).
Conclusion
Thoracic epidural anesthesia is a safe technique not associated with neurologic or respiratory complications. The use of thoracic epidural anesthesia for breast surgery could improve patients' recovery and reduce the cost of these procedures. Thoracic epidural placement was performed using The surgeon discharged patients from the hospital on the basis of the usual discharge criteria, which includes no medical or surgical complications, adequate pain control while taking oral medications, and an ability to tolerate fluids without nausea or vomiting.
The data collected concerning these patients included age, surgical procedure, type ofanesthesia, length ofstay, and complications. Information concerning postoperative nausea and/or vomiting, intraoperative hypotension and hypertension (>20% deviation from baseline), bradycardia (heart rate < 50 beats/minute), and postoperative dizziness were obtained from the anesthesia record, postanesthesia care unit notes, or chart progress notes. Data were also collected on the number ofsuccessful and failed epidurals performed by individual anesthesiologists.
A chi square analysis was performed comparing QAND patients in the thoracic epidural anesthesia and general anesthesia groups released on day 0 and on all other subsequent days. A chi square analysis was similarly performed to compare the incidence of nausea and/or vomiting in the two respective groups ofpatients. A Student's t test analysis was performed comparing the age ofQAND patients in the thoracic epidural anesthesia and general anesthesia groups.
RESULTS
A total of 136 cases were analyzed. Table 1 summarizes the number of patients who underwent each surgical procedure and anesthetic technique. Table 2 shows the ages of all patients in each anesthetic technique group. Statistical analysis ofthe QAND patients revealed no significant age differences for each anesthetic technique group (p > 0.05). Table 3 summarizes the anesthetic complications for each surgical procedure. The most frequently reported complication was nausea and/or vomiting. For the QAND procedure, 8 of 39 patients (20%) in the thoracic epidural anesthesia group experienced nausea and/or vomiting versus 18 of 32 patients (56%) in the general anesthesia group (p = 0.002). For all surgical procedures, 15 of 60 patients (25%) in the thoracic epidural anesthesia group experienced nausea and/or vomiting versus 33 of 72 patients (46%) in the general anesthesia group (p = 0.01) (Fig. 1) .
One patient in the thoracic epidural group experienced transient apnea, unresponsiveness, and bradycardia (heart rate, 32 beats/minute) in the operating room.
She had been given 100 ,ug fentanyl and 2 mg midazolam intravenously for sedation and 12 mL of 2% lidocaine with 1:200,000 epinephrine through the epidural catheter before these events. Mask ventilation was provided for 3 minutes, and a total of 25 mg ephedrine and 0.04 mg atropine were administered intravenously. This restored responsiveness and ventilation. It was assumed that her unresponsiveness was related to the severe bradycardia. One patient in the general anesthesia group who had been given succinylcholine to facilitate tracheal intubation had an unknown pseudocholinesterase deficiency and required mechanical ventilation for 7 hours after surgery.
The postoperative course was complicated by cellulitis in two patients who had undergone modified radical mastectomy and in one patient who had undergone modified radical mastectomy with TRAM reconstruction. All three of these patients had been administered general anesthesia.
The lengths of stay of patients for all procedures is summarized in Table 4 . Statistical analysis was performed only in the QAND group, because it was the only group large enough for statistical analysis. Figure 2 shows the percentage ofQAND patients discharged on different postoperative days (Note: Postoperative day 0 represents the operative day). A chi square analysis comparing QAND patients in the thoracic epidural anesthesia and general anesthesia groups released on day 0 and on all other subsequent days revealed that the patients who had received thoracic epidural anesthesia were discharged from the hospital earlier than those who had received general anesthesia (p = 0.01). In the group of 53 QAND patients who selected thoracic epidural anesthesia, epidural attempts failed for 14 ofthem (26%). These 14 patients were given general anesthesia for their surgical procedure and therefore were included in the general anesthesia group for analysis.
Eighteen attending anesthesiologists were involved in the administration of thoracic epidural anesthesia to all patients in this study. Table 5 shows the success rates for thoracic epidurals for the four anesthesiologists who performed the majority of epidurals. The remaining 14 anesthesiologists performed too few thoracic epidurals for analysis.
DISCUSSION
We initiated the routine use ofthoracic epidural anesthesia for oncologic breast surgery in our institution in March 1993 to evaluate the difference in outcome between thoracic epidural anesthesia and general anesthesia. We hypothesized a higher level of patient and surgical satisfaction with the thoracic epidural anesthetic technique, thus prompting a retrospective review of our experience.
Our findings indicate that thoracic epidural anesthesia has advantages over general anesthesia. Patients in the QAND group who had thoracic epidural anesthesia had a significant decrease in the incidence ofnausea and vomiting and were discharged significantly earlier than patients who had general anesthesia. In addition, there was a trend toward earlier hospital discharge in the thoracic epidural group ofpatients who underwent modified radical mastectomy; however, the small number of patients in this group did not lend itself to statistical analysis. Although no difference exists in the cost of general anesthesia compared with thoracic epidural anesthesia, thoracic epidural anesthesia is more cost-effective due to a decrease in length of stay. Additionally, the ability to discharge thoracic epidural patients earlier had a "bystander effect"; the resident staff felt more comfortable discharging general anesthetic patients earlier as well.
The incidence of failed thoracic epidurals that occurred in our retrospective review should be considered. The failure rate of thoracic epidural anesthesia for all procedures was 26%. A possible explanation for this failure rate is that the technique was performed in a university-affiliated teaching institution by residents and 18 attending anesthesiologists. The success rate for individual anesthesiologists ranged from 50% to 95%. Anesthesiologists who were more experienced with the technique had higher success rates.
Complications were rare in all surgical procedure groups. No neurologic complications occurred. Although no epidural "wet tap" was observed in the total of 64 epidural techniques performed, one patient reported a ringing in her ears, which is suggestive ofa dural puncture. Her symptoms resolved in 2 days. We were initially concerned that patients might have respiratory difficulties because of the thoracic block extending into the cervical region with consequent block ofthe intercostal nerves and perhaps a bilateral phrenic nerve block, but these concerns were unfounded. The potential advantages ofthe thoracic epidural technique in terms of earlier hospital discharge are of particular interest in the current climate of cost containment and decreased length of stay. This outcome variable will be studied further in a randomized trial comparing thoracic epidural anesthesia versus general anesthesia in this patient population. The fact that patients selected their own anesthetic technique as well as the retrospective chart review creates an opportunity for bias. However, the possible benefits of a regional anesthetic technique might also include pre-emptive analgesia, thereby resulting in greater patient satisfaction.'4"5 This possibility also will be studied further.
Special medical problems among patients that have made an epidural anesthetic especially desirable in our experience have included the following: bleomycin pulmonary toxicity, a woman pregnant with twins in her first trimester of pregnancy, an opera singer who did not want to be intubated, and a woman who had been sexually abused as a child under the influence of sedatives who refused to have her surgery unless it could be performed with use of a regional anesthetic technique. Although these are exceptional circumstances, a more broad-based reason for the use of thoracic epidural technique in today's competitive health care environment, in addition to decreasing health care cost, is to allow patients to make their own choices. Day of discharge We conclude from this pilot study that thoracic epidural anesthesia (1) is a safe alternative to general anesthesia for oncologic breast surgery, including reconstructive surgery, and (2) is associated with a statistically significant earlier hospital discharge and a lower incidence of nausea and vomiting.
